Ligand binding properties of hemoglobin 3 of the trout, Salmo gairdneri. The occurrence of an acid Bohr effect in the absence of heme-heme interaction.
The four components of hemoglobin from the rainbow trout (Salmo gairdneri) have been isolated. The oxygen affinities of the first two components eluted from the DEAE-cellulose column have much smaller pH dependencies than the last two components. These components have very low O2 affinities at low pH. The effect of pH on the equilibrium and kinetics of ligand binding to the third fraction, the pH-dependent component present in greatest amounts, has been studied. Measurements of ligand binding equilibria demonstrate the presence of both an alkaline and an acid Bohr effect. In the region of the alkaline Bohr effect the value of n in the Hill equation is a function of ligand affinity. For CO binding n decreases as the pH is decreased until at pH 6, the minimum ligand affinity is reached. At this pH there is also a complete loss of cooperative ligand binding. Decreasing the pH further results in an increase of ligand affinity, but this acid Bohr effect is not associated with a reappearance of cooperativity. This suggests that Fraction 3 of S. gairdneri is frozen in the low affinity, deoxygenated conformation at low pH and that the quaternary structure does not change even when fully liganded. However, the properties of the low affinity conformation of this hemoglobin are pH-dependent.